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(54)Ha3BaHBeB3o6peTeBBa:CnOCOB MHKP0^03HPOBAHHH BOflHbJX PACTBOPOB BEHIECTB HA 
HOCHTEJIb H yCTPOHCTBO flJIfl ETO OCyiUECTBJIEHHfl 

(57) Abstract 

The proposed method of dispensing micro-doses of aqueous 
solutions of substances onto a carrier involves wetting the end face 
of the rod-shaped transport element with the aqueous solution of 
the substance in question, formation on the said face of the required 
dose of the substance, after which it is transferred and brought into 
contact with the carrier surface. During the process of forming the 
dose and its transfer, the temperature of the aqueous solution and 
that of the end face of the transport element are maintained 
essentially at the dew point of the surrounding air. The claimed 
device for dispensing micro-doses onto a carrier comprises a base (1) 
in the form of a plate on one side of which are attached by one end a 
plurality of rods (2), the faces (3) of the free ends of which are 
aligned in a single plane. According to the invention, the device is 
provided with a means for maintaining the temperature of the end 
faces (3) of the free ends of the rods (2) essentially at the same level 
as the dew point of the surrounding air. The invention is intended 
for use primarily in dispensing doses and introducing micro-doses 
of aqueous solutions containing biological compounds. 
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(57) Pe4>epaT 

Cn0C06 MHKpOjI03HpOBaHHH BOflHblX paCTBOpOB BeiljeCTB Ha HOCHTCJlb 

3aioiK)MaeTC^ b tom, hto ocyiuecrBJiaioT cManHBaHHe TopueBOH noBepxHOCTH 
TpaHcnopTHpyiomero aneMem-a cTepXHeBHjiHOH 4>opMbi boahlim pacTBopoM 
BeiuecTBa, o6pa30BaHHe Ha stoh noBepxHOCTH 3ajaaHHOH ao3bi 3Toro BeiuecTBa, 
nocneiiyiomee nepeHeceHHe h conpHKOCHOBeHHe ee c noBepxHocTbio HocHTejia, 
npn 3tom TeMnepaTypy boahopo pacrBopa BemecrBa h TeMnepaTypy TopuoBOH 
noBepxHOCTH TpaHcnopTHpyiomero aneMeHTa b npouecce o6pa30BaHna no3bi h 
ce nepeMeuieHra n o/mepxcH BaioT no cymecTBy paBHOH TeMnepaType tomkh 
pocw oxpyxcaiomero B03nyxa. 

3aaafweMoe ycrrpoHCTBO MHKpojio3 h poBaH hh boothx pacTBopoB BeiuecTB Ha 
HOCHTenb coaepacHT ocHOBaHHC (1) b 4>opMe rmacTHHbi, Ha ohhoh cropoHc 
KOTopofi 3aKpenneHo ouhhmh KOHuaMH mhoxcctbo cTepxcHeii (2), TopuoBbie 

nOBepXHOCTH (3) CBo60flHbIX KOHUOB KOTOpblX pacnojioxceHbi B OflHOH 

nnocKocTH. CorjiacHO H3o6peTeHHK), ycrpoHCTBo CHa6aceHo cpejicTBOM 
nojmepxcaHHH TeMnepaTypw TopuoBbix noBepxHocrew (3) cBo6ojiHbix kohuob 
crepxHefi (2) no cymecTBy paBHofi Tonxe pocw oxpyacaiomero B03nyxa. 

H3o6pcTeHHc npewa3HaHeHO npeHMyujecTBeHHO wx ao3HpoBaHHa h 

BHCCCHH3 MHKpOfl03 BOflHMX paCTBOpOB, COflepxaiUHX 6HOJ!OrHHCCKHe 
KOMnOHeHTbl. 



HCKJIIOHHTEJIbHO flJIfl iJEJIEft HHGOPMAIJHH 



Koau, HcnwiwyeMue mm c6o3Ha<ieHHH crpaH ^nenoB PCT Ha THTyjn>Hbix jmcrax 6pomiop, 
nyomncyiOTca fiaesyryHapoAHtie 3aaBKH b cootb&tctbhh c PCT. 
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CnocoS MMKpoA03MipoBaD5M55 Bo^Hbix pacTBopoB BemecTB Ha 
HocMTejib m ycxpoHCTBo juia ero ocymecTBJieHM» 

06jiaCTb TeXHHKH 

5 Hacroamee M3o6peTCHHe othochtca k o6/iacTH 6HOJiorHH, a TOHHee k 

Cn0C06y MHKpO,tt03HpOBaHRH BOJIHblX paCTBOpOB BeilieCTB* Ha HOCHTeJlb H 

ycTpoficTBy nm ero ocyiuecTBJieHHfl. 

ripeauiecTByrouiMK ypoBem, tcxhmkm 

UlHpOKO M3BCCTCH CnOCo6 MHKpOJl03HpOBaHHfl BOflHblX paCTBOpOB BCLUCCTB 

10 Ha HocHTCjib, Hcnojib3yioiuHH pa3poxeHHe cpejibi naji noBepxHOCTbio 
jio3HpyeMoro pacTBopa jym 3anoJiHeHH* 3aMXHyroro KajiHGpoBaHHoro o&bCMa h 
H36brroHHoe jiaBJieHHe ana ero BbrranxHBaHHfl H3 KajiH6poBaHHoro o6i>eMa b 
pacTBop HJiM Ha noBepxnocTb hochtcji^. YcTpoHCTBO juw ocymecTBJieHHfl 
yKa3aHHoro cnoco6a coacp^cHT npeuH3HOHHyio napy "uunHHap-nopmeHb", nae 

15 nepeMeiueHHe nopuma OTHOCHTcnbHO mtriHHflpa co3^aeT pa3peaceHHe noa 
nopujHeM h tcm caMbiM o6ccncMHBacT 3anoJiHeHHe noanopuiHeBoro 
npocrpaHCTBa mhkpoo6t>cmom pacTBopa, KOTopbifi npH o6paTHOM 
nepeMemeHHH nopiUHa cootbctctbchho BbrrajiKHBaeTca H3 3anojmeHHoro 
npocrpaHCTBa. YBenHHCHHe KOJinnecTBa OHHOBpeMeH ho npHroTaBJiHBaeMbix 

20 MHKpoo6tcMOB 3thm cnoco6oM AocTHraeTca nyrcM yBCJiHMeHH^ HHCJia 
napajuiejibHO pa6oTaioiUHX KaHanoB. YKa3aHHbiH cnoco6 h ycrrpoHCTBO 
o6ecneHHBaioT MHKpo,ao3H poBaH He boahmx pacrrsopoB BemecTB b HHana30He ot 
aecHTKOB mji. no 1 Mien, c TOMHOCTbio 0.5% -s- 1% (Cole-Parmer ® micro and 
macropipettors; L-07839-51 - L-07839-76). MHoroKaHa/ibHbie ycrrpoHCTBa 

25 (Chempette ® multichannel pipettes — L-079 15-60) &6ecneHHBaK)T 

MHKpOH03HpOBaHHe COOTBeTCTBeHHO OT fleCflTKOB Mil. HO 5 Mien, C° TOHHOCTbK) 

1.5% 2%; npH MaxcHMa/ibHOM nncne napaJincjibHbix KananoB 12. 
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yica3aHHbiM cnoco6 h ycrpoficTBo hc npurojiHbi ana ao3npoBaHmj o6ieMOB, 
MCHbuiHX weM 1 hooi. KpoMe Toro, ohh xapaKTepinyroTcs hcbmcokoh 
npoH3BonnTenbHocTbio fl03HpoB3HHH ( M aKCHMajibHoe wiioio napamiejibHbix 

KHHaJIOB 12). 

5 H3BecreH cnoco6 MHKpofl03HpoBamia BOJiHbix pacTBopoB BemecTB Ha 
HocHTcnb Hcnojib3ye M biH b BIOMEK® 1000 Automated Laboratory 
Workstation npoH3BOiicTBa (bHpMbi BECKMAN jma BbicoKOKawecTBeHHoro 
nepeHoca iuiohob, jojeroHHbtx jihhhh, 6aKTe P Hfi, boahmx pacTBopoB flHK h up. 
YKasaHHUH cnoco6 MHKpoaosHpoBaHHa BiuitoHaeT Hcnonb30BaHHe 
10 TpaHcnopTHpyroiucro 3Jie M eHTa crepxHeBHflHOH (popMbi. Cnoco6 saKJitOHaercji 
b cMaHHBaHHH noBepxHocTH cBo6oflHoro xoHua TpaHcnopTHpytomero 3JieMeHTa 
BOUHbiM pacTBopoM BemecTBa, o6pa30BaHna na 3toh noBepxHocTH HexoTopoH 
ao3bi BoaHoro pacTBopa 3toto BewecTBa c nocjiejryiouiHM nepeMeweHHeM h 
conpHKocHOBeHHCM itosbi c noBepxHocTbjo HocHTeoa. y K a3aHHWH cnoco6 

15 OCHOB3H H3 HCriOJ)b30BaHHH CHJ1 MOKMO/ieXyjiapHOrO B3aHMOfleiiCTBHa Ha 

rpaHHue pa3,nejia cpa3 XHjucocTb-TBcpjioe tcho. 

HsBecTHO Taxxe ycrpoHCTBo am ocywecTRneHH* onHcaHHoro cnoco6a. 
YcTpoiicTBO coaepxHT ocHOBaHHe b tpop M e anacTHHbi, H a ojuioh cropoHe 
KOTOpofi ohuhmh KOHtxaMH saxpcruiCHO 96 Hrjioo6pa3Hbix cTepxHefi, TopueBbie 
20 noBepxHocTH KOTopwx pacnojioaceHbt b oahoh ruiocKOc™ (S91-8545-AP-20; 
1991 Beckman Instruments, Inc.; Bulletin No7883). 

PacnonoxeHHe crepxHeH Ha ruiacTHHe tohho cooTBeTCTByeT pacnonoxeHHio 
aneeK, coaepxaiiiHX pacTBopbt, H a ruiaHtueTe. n pH stom BbinycKaerca orh 
THnopa3Mepa CTepjKHefi, OTJiHHajowHxca jwaMeTpoM topuoboh noBepxHocTH 
25 (0.0015" tip pins — P/N 372172 ; 0.060" tip pins — P/N 372173; S91-8545- 
AP-20; 1991 Beckman Instruments, Inc.; Bulletin No7883). 

IlepeHoc MHKpoii03 BOflHbix pacTBopoB BemecTB H3 jneex ruiaHuieTa Ha 
HOCHTejib ocymecTBnaioT cneiiyioaiHM o6pa30M. 
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IlnacTHHy co CTepatHaMH 3axpenJWK)T b nepxaTene, cocrbixoBaHHOM c 
nepeMeiuaioiueHCH tojiobkoh no3HUHOHepa. FlepeMeujaa ranoBxy ruiacTHiiy 
no3HUHOHHpyioT Haa nnanujeTOM Tax, hto Han xaataoH hhchkoh oxa3biBaeTCH 
onm\ cTepaceHb, 3aTeM ruiacTHHy onycKaioT no xoopnuHaTe Z npw 3tom 
5 crrepacHH norpyacaicrcfl b ahchxh ruiamijeTa h cManHBaioTCH conep^aiuHMHCH b 
hhx pacrrBopaMH. rioone 3Toro ruiacTHHy noflHHMajoT no icoopnHHaTe Z, 
nepeMemaioT b npocrrpaHCTBe h no3HUHOHHpyK>T Han noBepxHOCTbio hochtcjdl 
3aTeM anacTHHy cHOBa onycKaioT no xoopjiHHaTe Z no conpHKOCHOBeHaa 
kohuob crepxHew c noBepxHOCTbio hochtctw, b pe3yjibTaTe sero Mnxpojio3bi 
10 pacrrBopoB BeinecTB co CMoneHHbix kohuob cTepaoieH nepeHocsTca Ha 

HOCHTCJlb. FloCJie 3TOPO CTCpXHH OHHWaJOTC*, CTepHJlH3yiOTCa t BblcyiUHBafOTCS, 

3aTCM uhkji noBTopneTCH. Tax mm o6pa30M npHMepno 3a 30 mhh>t nepeHocHTca 
1536 o6pa3uoB Ha HocnTOib, T.e. mBecTHbie cnoco6 h ycrpoHCTBo no3BO^K)T 

HOBblCHTb npOH3BOflHTeJlbHOCTb fl03HpOBaHHfl H nepeneceHH* BOflHMX 

15 pacrrBopoB BemecTB no cpaBHeHHio c BbiujeonHcaHHbiMH cnoco6oM h 
ycrrpoH ct bo m . OiwaKo, B03M03KHOCTH yKa3aHHoro cnoco6a orpaHHHeHbi 
CKopocTbK) npouecca HcnapeHHa MHKpono3bi schukocth c TpaHcnopTHpyioiuero 
3jieMeHta - crrep^aw. 

ripn yMeHbmeHHH enHHHHHoro MHKpoo&bcMa no necflTKOB h MeHee 

20 HaHOJiHTpoB pacTsop CHJibHO HcnapflercH, BH3KocTb ero yBejiHHHBaeTca no 
TaKofi creneHH, mto CTaHOBHTca hcbo3MOxh biM nepeHoc ao3bi pacTBopa na 
HOCHTCJib, hjth jiaace b npouecce nepcHOca MHxpojum pacTBopa HcnapaeTca 

nOJIHOCTbK). 

KpoMe Toro, nocKOJibxy b H3bccthom ycrpoHCTBe TopnesaH h 6oxoBaa 
25 noBcpxHOCTM CTepxHew hmciot onHHaxoBbiii xpaeBoii yro/t CMaHHBaHHH, Ha 

CB060JlHblX KOHUaX CTepXHeH MHXp006*beMbI paCTBOpOB (jx)pMHpyi$TC5i B BHne 

xanejib 3axBaTbiBaa h 6oxoByK> noBepxnocTb, hto JiMMHTHpyeT MHHHMa/ibHbiH 
o6t>cm nepenocHMoro pacTBopa. Ilo 3toh npHMHHC yxyniuaeTCH 

BOCnpOM3BOHHMOCTL> MHKpOo6T>CMa KaiUIH, T3X KaX OHa 3aBHCJ1T OT r/iy6HHbi 
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norpyxemia cTepxm (npw chhxchhh ypoBH* pacrrBopa b xhchkzx ruiaHiueTa 
H3MChhtch myGHHa noipyaceHHs). 

PacKptmie H3o6peTeHivi 

B ocHOBy H3o6peTemw noiioxeHa 3ajiaHa H3MCHHTb ycnonm npoBejieHra 

5 Cn0C06a MHXp0H03Hp0BaHHfl BOilHblX paCTBOpOB BemeCTB Ha HOCHTC^b TaKHM 
06pa30M, HT06bI HCKHIOHHTb B03M03KHOCTb HCnapeHHfl )KHiIKOCTH CO 

CTcpxHeBanHoro TpaHcnopTHpyiomero 3jicmcht3 h tcm caMbiM o6ecneHHTb 

MMKpOJl03HpOBaHHe MHHHMaJlbHblX fl03 BOilHblX paCTBOpOB BCUieCTBa C 

noBbimeHHOH TOHHocrrbK) h BocnpoH3BojiHMOcTbK), a Taxxe pa3pa6oTaTb 
10 ycrrpoHCTBo jyifl ero ocyiuecTEJieHHS, KOTopoe 6bino 6bi KOHCTpyxTHBHo 
npocTbiM, HajiexHbiM h yno6HbiM b 3KcnnyaTauHH. 

3ajjana pemeHa TeM, hto b 3asBJieHHOM cnoco6c MHKpono3HpoBaHHfl bo^hwx 
pacrBopoB BeiuccTB Ha HocHTCJib c Hcnojib30BaHHeM TpaHcnopTHpyiomero 

3JieMCHTa CTeXHeBHflHOH 4>OpMbI, BKJHOHajOUieM CMaHHBaHHe TopueBOH 

15 noBepxHocTH TpaHcnopTHpyiomero aneMeHTa boahmm pacTBopoM BcmecrBa, 
o6pa30BaHHe Ha s>toh noBepxHocTH 3aaaHHon ao3bi 3Toro BemecrrBa, 
nocjieayioiiiee nepeMeiueHHC h conpHKocHOBeHHe ero c noBepxHOCTbio 
hochtcjw, coniacHO H3o6peTeHHK>, TeMnepaTypy BOimoro pacrrBopa BemecTBa h 
TeMnepaTypy noBepxHocTH TpaHcnopTHpyiomero aneMeHTa b npouecce 

20 o6pa30BaHna iio3bi h ee nepeMememw nojuiepacHBaioT no cymecrBy paBHOH 
TOHKe pocw oicpyacaiomero B03jiyxa. 

3aaRraeMbiH cnoco6 npHroaeH nm MHxpono3HpoBaHRa Jiio6bix boahmx 
pacrBopoB BemecTB. IlpeiinoHTHTejibHO Hcnojib3yioT b KanecTBe BOimoro 
pacrrBopa BewecTBa BOjufwii pacTBop ojinroHyoeoTHna. 3aflRneHHbw cnocoS 

25 no3BOjmeT ocymecTRnaTb MHKpono3HpoBaHHe MHHHManbHbix (nopniiKa 0.3 w\) 
o6t>cmob BOiiHbix pacrBopoB BeuiecTB. Ejiaroaapa noa6opy yKa3<ffiHbix yc/iOBHH 
(noimepxaHHe TeMnepaTypbi Bozmoro pacrrBopa BeiuecTBa w noBepxHocTH 
3.neMeHTa b npouecce nepeMeiueHHC no cymecrBy paBHOH Tonxe pocbi 
oKpyxaiouiero B03ayxa) ncjunoHaeTca ncnapemie xhukocth, hto cnoco6crrByeT 
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noBbiuieHHK) tohhocth h BOcnpon3BOJiHMocTH npouecca MHKpOJKOHpOBaHHH, 
ynpomacTca Texno-norvm, HcjcmowaeTcfl 3aBHCHMocTb ncpcHOCHMoro 
MHKpoo6i>eMa ot nny6HHbi norpyxcHHij crepxHeH b pacTBop. 

nocrraBJieHHafl 3aflana peiuaeTCH Taxace tcm, hto, ycrpoHCTBO nm 
5 MHKpono3HpoBaHJia bouhmx pacTBopoB bcujcctb Ha HOCMTCJib, coiiepxamee 
ochobshhc b c}x>pMe ruiacTHHbi, Ha ojihoh cTopone KOTopoii 3axpeaneHO 

OflHHMH KOHUaMH MHOXCCTBO CTCpXHeH, TOpUOBbie nOBepXHOCTH CBo6ojIHbIX 
KOHUOB KOTOpblX pacnOJlOXeHbl B OJIHOH nJlOCKOCTH, CODiaCHO H3o6pCTeHHK), 

CHaGxeHO cpeacTBOM noxwepxcaHH^ TeMnepaTypw TopuoBwx noBepxHOcrefi 
10 cbo6ohhwx kohuob crep^efi no cymecrBy paBHoii tohkc pocbi oxpy^aiouiero 
B03jiyxa. 

FlpennosTHTejibHo b KanecTBe cpeacTBa noimepacaHHa TeMnepaTypbi 
Hcno^b30BaTb 6aTapeio 3jieMeHTOB rienbTbe, BbinojiHeHHyio b 4x>pMe nnacTHHW 
no pa3MepaM ocHOBaHRH, KOHTaxrapyioiiiyK) c ocHOBanHCM co crropoHbi, 

15 npoTHBono/ioacnoH ocHameiiHOH cTepacHAMH, npn 3tom ocHOBamie h crrepacHH 
^cenaTejibHO BbinojiHHTb H3 BwcoKOTennonpoBoaHoro MaTcpnajia. 3to no3BOJiHT 
Jienco aBTOMaTH3HpoBaTb npouecc nojmepxaHHa 3aaaHHOH TeMnepaTypw c 
BbicoxoH TOHHOCTbio. KpoMe Topo, 6aTapea 3JieMeHTOB IlenbTbe no3BOJiaeT 
npocrrbiM nepeKjijoneHHeM nojiapHOCTH TOKa nHTaHRH 6bicrrpo nepeBOXMTb 

20 crep^CHH H3 pe;scHMa oxjiaacjienHfl (noimepacaHHe TeMnepaTypbi tohkh pocw) b 
pe^CHM HarpeBa (BbicyujHBaHHe CTepxHew nocjie ohhctkh h CTepHJiH3auHH), 
hto coKpauiaeT BpeMfl uHKJia h tcm caMbiM cnoco6cTByeT noBWineHHio 

npOH3B0ilHTeJlbH0CTH CnOCo6a, TOHHOCTH H BOCnpOH3BOilHMOCTH. 

Uejiecoo6pa3Ho ocHOBanwe h crrepxHH BbinomiflTb H3 MeTajuia c SojibWHM 
25 K034>4?HUHeHT0M TeiuionpoBOiiHOCTH, hto cnoco6cTByeT 6bicrrpoMy 
BbipaBH h BaH h K) TeMnepaTypw cTepxnefi h b kohchhom HTore qioco6cTByeT 
coKpameH h K) BpeMeHH UHKJia. 
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Una cHHxeHHa TeanonpHTOKa H3 oKpyxaioiueii cpeabi xenaTenbHO kohum 
CTep/KHefi co cropoHbi anacTHHb) (He noipyxaeMbie b pacrBopbi) h 
noBepxHocTH caMofi ruiacTHHW CHa6aHTb TennoioojiHpyioiiiHM noKpbiTHCM. 
Uejiecoo6pa3HO Ha TopucBbie noBepxHoc™ CBo6ojiHbix kohuob crepxHeH 
5 HanccTH rnnpoipjuibHoe, a Ha ooxoBbie hx noBepxHocTH — nuipocpo6Hoe 
nojcpbirae. 3to o6ecncHHBaeT tpopMHpoBaHHe mhkpoo6t>cmob tojimco Ha 
TopueBbix noBcpxHocT»x cxepxHeH b npouecce H3aneHeHHa H3 pacTBopoB h TeM 
caMbiM noBbiiuaer TOHHOcrb h BocnpoH3BoziH MocTb cnoco6a. 

npeanoHTHTaibHO imomajib TopuoBOH noBepxHocTH Kaxuoro cTcpaciia {nm 
10 crepxHeH c xpynibJM ceneHHeM) Bbi6HpaTb c yneroM BbinojiHeHHH 
cooTHOiueHHfl : V^Untf-W^im), rac V — xenaeMbiH o6i>e M KaruiH, 
cpopMHpyroiuHiicH H a TopueBoii noBepxHocTH CTcpacHa npH H3BJieHennn H3 
pacTBopa, R (mxm) — paiwyc topucboh noBepxHocTH crepxHa. 

Arca o6ecneHeHna tohhocth h BocnpowsBOjiHMOCTH cnoco6a uenecoo6pa3Ho 
15 Ha Topubi crepxHeH HaHecTH noKpbrrHe H3 CTeiaia, a H a 6oKo B yio noBepxHocrb 
— noxpbiTHe H3 (pToporuiacra. 

B jipyroM BapwaHTe BbinojiHeHHa juw o6ecneHCHna tohhocth h 
BocnpoH3BOflHMOcTH cnoco6a ucnccoo6pa3Ho H a cBoooAHbie kohum CTepxHefi 
HaHecTH noKpbrrHe H3 creioia npH stom ooxoByio noBepxHocrb noKpbiraa 
20 o6pa6oTaTb Repel Silane. 

3asBJiaeMoe ycrpoHCTBo oraHHaerca KOHcrpyKTHBHOH npocroTOH, yno6HO b 
3KcnjiyaTauHH, He T pe6yeT ana cBoero mroTOBJieHHa Hcnojib30BaHna 
JloporocToaujHx MaTepHanoB h aeTajieH. 

KpaTKoe oimcaHHe HepTemeii 
25 B flanbHeiiujeM H3o6pereHHe noadtaeTca noapo6HbiM onwcaHHeM npHMepoB 

ero BwnojiHeHHfl co ccbinxaMH Ha npmiaraeMbie HepTexn, Ha koto^mx: 

Our. 1 H3o6pajKaeT ycrrpoHCTBo ana MHKpoaosnpoBaiiHa BoaHbix pacrBopoB 
BeuiecTB Ha HocnTenb, Biia CBepxy; 

<t>Hr. 2 — pa3pe3 no II — II Ha <pnr. 1; 
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Onr. 3 — ynacroK A na (jwr. 2, yBCJiHMeHo; 

<J>nr. 4 a,b,c,d — ^ppamcm ruiamijeTa c pacrBopoM h crtp^cnb b 
pa3JinHHbix crajmxx oT6opa npo6bi, nponojibHbin pa3pe3; 

Own 5 a,b,c,d — (JjparMeHT hochtcji^ h crrepxeHb b paanHMHbix cranmx 
5 HaHeceHKH npo6bi, npouojibHbiii pa3pe3. 

Jly^UJHH BapnaHT ocyuiecTBJietwH H3o6peTeHHx 
3aaBJieHHbiH cnocoG MoaceT 6brrb Hcnojib30BaH juw MHxpojio3HpoBaHH5i 

BOflHMX paCTBOpOB, COflepacaillHX 6HOJ10rMMeCKHC KOMnOHeHTb!, 4)parMeHTbJ 

flHK, xpoMocoMbi, KJierxH h npyrne, wz MHKpono3HpoBaHHa nnrMCHTOB, 
10 KpacHTeJiefi m Jipyrax. FIpejinoHTHTejibHo Hcnojib30BaTb 3aHBJieHHbiii cnoco6 

TUlSi MHKpOiI03HpOBaHH^ BORHUX paCTBOpOB OJlHrOHyiOieOTHJIOB Ha HOCHTCJIb. 
CnOCo6 MHKpOZI03HpOBaHHS BOJIHblX pacTBopoB BemecTB, cor/iacHO 
H3o6pereHHio y ocymecTBJUHOT c/iciiyiouiHM o6pa30M. TopueByio noBcpxHOCTb 
TpancnopTHpyiomero aneMeHTa crepacHeBOH (})opMbi CMaHHBaioT boahmm 
15 pacrBopoM BemecTBa, Haxonameroca b hhchkc njiaHiuera. 06pa3yiomaaca Ha 
3TOH noBepxHOCTH 3ajiaHHaa fl03a BemecTBa 3aTeM nepeMeiuaeTca h npHBOiiHTca 
b conpHKOCHOBeHHe c noBepxHocTbio hochtcjw (MaTpHiia c ynacTKaMH row), 
xyjia OHa nepeHOCHTca. IlpH 3Tom TCMnepaTypy BOjworo pacTBopa BemecTBa h 
TeMnepaTypy noBepxHOCTH TpaHcnopTHpyiomero aneMeHTa b npouecce 
20 nojmepacHBaioT no cymecrBy paBHow tohkc pocw oiepyacaiomero B03uyxa, to 
ecrrb paBHofi TeMnepaType, ao KOTopoii jzojdkch oxJiaoiHTbCfl B03flyx, jwi Toro, 
HTo6bi coflepacauiHHca b hcm nap jKxrrnr HacwmeHHfl h Hanaji 

KOHHeHCHpOBaTbCa. 

3to no3BO/meT HCKJiiOHHTb HcnapeHHe -xhrkocth npH o6pa30BaHHH Ha 
25 TopueBofi noBepxnocTH TpancnopTHpyiouuero aneMeHTa 3anaHH0H ao3bi 
BeiuecTBa h npn ce nepeMeiueHHH, h tcm caMbiM noBbiCHTb vroHHOCTb h 

BOCnpOH3BOHHMOCTb CnOC06a MMKpOiI03HpOBaHRH MHHHMaJlbH blX o6*bCMOB 

pacTBopoB BemecTB. 
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yCTpOHCTBO JUIH MHKpOII03HpOBaHHH BOJIHblX paCTBOpOB BeilieCTB, 

H3o6pa)KeHHoe Ha (Jw. 1, 2, 3, coflepaarr ocHOBanne 1, HMeioiuee c{x)pMy 
npjjMoyrojibHOH FuiacTHHbi, Ha oahoh CTopone KOTopofi 3axperuieHo ouhhmh 
KOHuaMH MHoxecTBO, pacnojioxeHHbix napaanejibHo iipyr apyry h Ha paBHOM 

5 paCCTOflHHH OilHH OT flpyTOrO CTep)KHeH 2. FlpH 3TOM TOpUOBbie HOBepXHOCTH 3 

crrepxHeH 2 pacnojio^ceHbi b oahoh nnocKocTH, napaanenbHOH ocHOBaHHJo 1. 
Co cropoHbi, npoTMBonono:KHOH ocHameHHOH crepxHflMH 2 k ocHOBaHHio 1 
npHJieraex h HaxoitHTca c hhm b TeruioBOM KOHTaKTe 6aTapea 4 
TepM03/ieMeHTOB, b naHHOM npHMcpe 6aTapea 4 3^cmchtob ElejibTbe, 
10 BbinoJiHeHHaa b 4x>pMe ruiacTHHM no pa3MepaM ocHOBaHHH 1. IlocpejicTBOM 
npoBoaoB 5 6aTapea 4 nojnuiioHeHa k ynpaBJiaeMOMy HcroHHHKy 6 
nocro^HHoro TOKa. EaTapea 4 3/icmchtob FlenbTbc sarmeTca cpeacrrBOM 
no/mepacaHHfl TeMnepaTypw TopuoBbix noBepxHocrrefi 3 crrepacHeH 2 paBHOH no 
cymecTBy TeMnepa*rype tohkh pocw oKpy^aiomero B03ayxa. flpyrofi cboch 
15 CTopoHon 6aTapea 4 aneMeHTOB IlejibTbe npaneracT k noBepxHocTH 
njiacTHHHaToro pajmaTopa 7 h HaxoAHTca c hhm b TeruiOBOM KOHTaicre. fljw 
o6ecneHeHH^ paBHOMepHoro TcnjiOBoro KOHTaxTa Mexny noBepxHocTaMH 
6aTapeH 4 TepMoaneMeHTOB h ocHOBaHHCM 1 c ohhoh cropoHbi h paanaTopoM 7 
c apyroH cropoHbi pacnoJioaceHbi tohkhc (He 6oJiee 100 mkm) cjioh 8 
20 TennonpoBoiiHOH nacrbi, Ha ocHOBe okhch 6epmuiHH h nojiHMemncunoKcaHa. 

OcHOBaHne 1 h crcp^cHH 2 BbinojiHeHbi H3 MaTepnaJia c bwcokhm 
kos^huhchtom TennonpoBOAHOCTH, npeanoMTHTejibHo, H3 MeTa/uia, 
HanpHMep, H3 mcrh hjih JiaTyHH. B xaHecTBe pajwaTopa 7 moxct 6brrb 
Hcnojib30BaHa KpcMHHCBan nJiacTHHa. 
25 CrepacHH 2 co crropoHb! KOHua, cxpenjieHHoro c ocHOBaHHeM 1, 
npH6jiH3HTCJibHo Ha 1/2 hx iinHHbi CHa6xeiibi TermoH3anHpyioii»iM noKpbiTneM 
9, b KanecTBe MaTcpHana KOToporo moxct 6brrb wcnojib30BaH nojiHOJiecjwH 
(Heat Shrinkable Pack, RS Components Ltd. Catalogue Nov. 1992 - Feb. 1993, 
England, p. 51, stock no. 399899). TaKHM xe TenJiOH30JiHpyiouiHM noKpbrrneM 
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9 (neHonojiHypeTan) 3amnmeHbi h KOHTaxTMpyioiUHC c oKpyxaiouuiM B03iiyxoM 
noBepxHOCTH ocHOBaHna 1. 

CrepacHH 2 b onncbiBaeMOM npHMepc hmciot KpyrJioe nonepeHnoe ceMeHHe 
(ojiHaKO, Moryr HMCTb nonepeHHoe ceneHHe h jik>6oh npyrofi c}x)pMLi) h mx 
5 CBo6onHbie kohuw BbinojiHCHbi b c})opMe yceneHHbix KOHycoB, cyxaioiHHxca k 
TopuaM. Ha TopuoBbie noBepxHOCTH 3 CTepxHeH 2 HaHeceHo rnjipoc^nnbHoe 
noKpbrrHe 10, HanpMMep ctcioio hjih 3ojioto, Ha SoxoBbie noBepxnocTH 
cBo6oiiHbix kohuob crepxcHeH 2 HaHeceHo rnjipocJxtfHoe noxpbiTHe 11, 
HanpHMep (JrropoanacT, hjih ctckjio noBepxHocrb KOToporo 
10 rH^poc{x)6H3HpyeTCH o6pa6oTKOH Repel Silane. 

Pa3Mep njiomaan topuoboh noBepxHOCTH 3 cTepsuieH 2 Bbi6paH b 
cooTBeTCTBHH c Tpe6yeMbiM o6-beMOM V nepeHocHMoii ao3bi H3 yanoBRH 
BbinojiHeHH^ cooTHOiueHH^: V«]/37i^ 3 .10^ (mi), me V — ^ejjaeMWH o&beM 

KanJIH, 4x)pMMpyK)lUHHC>i Ha TOpUOBOH nOBepXHOCTH CTepXOW npH H3BneHCHHH 

15 H3 pacTBopa, R (mkh) — pajwyc topuoboh noBepxHOCTH 3 

YcTpOHCTBO, B COOTBCTCTBHH CO CnOCo6oM COmaCHO H306pCTeH H K), 

Hcno^b3yK)T cjie^yiomHM o6pa30M. 

OcHOBaHHe 1 co CTepxH^MH 2 no3HUHOHHpyK)T HanpoTHB ruiaHiueTa 12 
((Jw. 4a) TaKHM o6pa30M, hto KaauibiH crrepxceHb 2 OKa3bmaeTCH HanpoTHB 
20 cooTBeTCTByiomeH hhchkh 13 nnaHiuera 12, 3anojiHeHHOH BOiiHbiM pacrBopoM 

14 BemecTBa, nomiexcauiero nepeHocy, HanpHMep bouhmm pacTBopoM 
oJiHroHyK/ieoTHjza. 3aTeM ocHOBaHHe 1 nepeMewaiOT b HanpaaneHHH k 
anaHiueiy 12 jio riorpyxeHHa kohuob cTepacHeii 2 ((fwr. 4b) b pacrBop 14. 
3aTeM, nepeMeiuan ocHOBanne 1 co crepxHaMH 2 (cfwn 4c) b 

25 npoTHBono/io^HOM HanpaaneHHH H3aneKaioT CTepxnw 2 H3 pacTBopoB, npn 

3TOM Ha TOpUOBOH nOBepXHOCTH KaXilOrO CTepXHS 2 (}x)pMHpyeTC^ MHKp0flO3a 

15 (4)nr. 4d) pacTBopa BemecrrBa o6i>eMa V, KOTopbiH He 3Qbhcht ot nny6HHbi 
norpyxeHna crepxH* 2 b pacTBop 14 (6/iaronapa rnjipocJjHJi bHOMy h 
rnapocfx^HOMy no otholuchhio k nepenocHMOMy paciBopy noKpbiTHK) Ha 
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pa6oMeM kohuc cTepxH*), a onpejiejiaerca no cymecTBy Jiwiub pajinycoM R 
TopnoBOH noBepxHocrrH crepacHfl 2. rioc/ie 3Toro ocymecTRmnoT nepeHOC 
OCHOBaHJW CO CTepaCHflMH, Harp)OKeHHbIMH MHKpOJI03aMH pacTBopoB K 
HOCHTCJ1K), HanpHMep K MHKpOMaTpHUe 16 (4>Mr. 5a) Ha CTeKJWHHOH 

5 noBepxHOCTH Koropofi HMeioTca, pacnojioaceHHbie peryjiapHo, cootbctctbchho 
pacno/io^ccHHK) crepxHeii 2, ynacTKH 17 rera. OcHOBaHwe no3HUHOHHpyK>T 
HanpoTHB noBcpxnocTH MaTpHUbf 16 Tax, mo Kaxawii crrepxeHb 2 
pacnojiaraeTca HanpoTHB cooTBeTCTByioiuero ynacrrKa 17 rejm. 3aTeM 
ocHOBaHHc nepeMemaiOT b h anp sbji en h h k MaTpHue 16 (cjwr. 5b) no crpejiKe B 

10 no conpHKocnoBCHna MHKpofl03 15 c yHacncaMH 17 rejia. B npouecce oT6opa 
MHKpojio3 H3 flHeeic 13 anaHiueTa 12 h nepeHoca hx no npHBeaeHHa b 
conpHKocHOBeHHe c noBepxHocTbio MaTpnubi 16 TeMnepaTypy pacrrsopoB 14 b 
HMeHKax 13 nJiaHUJera 12 h TeMnepaTypy TopuoBbix noBepxHOCTefi 3 crepacHeH 
2 noimep^aiBafOT no cymecTBy paBHofi TeMnepaType tohkh pocw oKpyacaiowero 

15 B03jiyxa, hto no3Bo;meT npaKTHHecKH HCioiiOHHTb HcnapeHne pacrBopa npn 
nepeHoce MHKpono3bi. PerynHpoBaHwe TeMnepaTypw Topuos cTepacHeii 2 h 
nojmepacaHHe ee Ha 3aaaHHOM ypoBHe o6ecneHHBaK>T H3MeHeHHeM HanpaaceHHa 
nHTanwa, no^BOjiHMoro k TepMo6aTapee 4 (^mr. 2, 3) b 3aBHCHMocTH ot 
CHmana jiaTHHKa TeMnepaTypu (He noxa3aH) > ycTaHOBJieHHoro b TeruiOBOM 
20 KOHTaKTe c ocHOBaHHeM 1. Tejib aKTHBHO BnHTbiBaer pacTBop (cjwr. 5c), b 
pesynbTaTe nero nponcxojiHT Ha6yxaHHe ynacTKOB 17 (cjwr. 5d) rena h nepexon 
MHKpoii03 15 (cjwr. 5c) b rejib. OcHOBaHHe co crepxH^MH 2 otbojiht ot 

MHKpOMaTpHllbl. IloCJie npOMblBKH H BblCyill H B3H Rfl CTep)KHeH 2 yCTpOHCTBO 

roTOBO juw noBTopHoro uHJUia. 
25 YcTpoiicTBO, coniacHO H3o6peTeHHK), no3BOJi5*eT ocymecrBJiaTb c bwcokoh 

TOHHOCTbK) nepeHOC MHKp0AO3 boahmx pacTBopoB BeuiecTB o6l>eMOM 0.3^50 HJ1, 
mto no3BOJiaeT, b cboio OHepenb, ynpocTHTb npouenypy H3roTORneHH* 
on h ro HyKJ] eoTHiiH o fi MHKpoMaTpnubi, coKpaTHTb pacxoii AOpOrOCTOflUJHX 

MaTepHaJlOB, MHHMaTK)pH3HpOBaTb MHKpOMaTpHliy. 



WO 95/04594 PCT/RU94/00179 

- 11 - 

RnH Jiyniuero noHHMaHHfl HacTOflwero H3o6peTeHHfl npn bojimtc^ 
xoHKperHbie npHMepbi ocymecTBJieHHa H3o6peTeHna, nonTBep>5aiaiomHe 
pa6oTocnoco6Hocrb 3aaBJmeMoro cnoco6a h ycrpoHCTBa, TonnocTb h 

BOCnpOH3BO^HMOCTb MHKpOilO3Hp0BaHHfl. 

5 ripmsep 1 

OcyilieCTBJlfllOT MHKpOH03HpOBaHHe paCTBOpOB COOTBeTCTByiOlJJHX 

KOHueHTpauwH o^HroHyioieoTHjioB, Hcnojib3yeMbix juia HMMo6nnH3auHH 
ojiHroHyKJicoTMjioB Ha TBepaoM HOCHTCJie. npnroTaBJiHBaioT paCTBOpb! 
o^HroHyKJieoTMJiOB cneflyroumx KOHueHTpauwH: 1,0 HMOJib/MXJi; 10 nMonb/MKJi; 
10 100 nMOJib/MKJi b 0.001 %-hom pacTBope 6poM(J}CHOJioBoro cHHero b 
BHCTHJinHpoBaHHOH bouc PacTBopw 3arpy)xaK)T b ruiaHiueT Ha 1/4-^2/3 r;iy6HHbi 

B Hcno^b3yeMOM 3aaBJmeMOM ycrpoHCTBe pajwyc TopueBOH noBepxHocTH 
crepxHH cocraBjmeT R=l 10 mkm. 
15 CrepaceHb norpyacaioT b npHroTOBJieHHbie pacTBopw, H3RJicKaioT, npH 3Tom 

Ha Topuc crepacHa (jx)pMHpyercfl 06mm pacrBopa b bhac Hacrrw nojiyccj^epbh H3 
cepHH 10-TH H3MepeHHH yCTaHOBJieHO hto KaruiH pacTBopoB B BHXIC HaCTH 

no/iyc4>epbi npn TeMnepaType B03jiyxa paBHofi 23°C h OTHocHTejibHofi 
ana^CHocTH 70±10% HcnapaioTca 3a 4 ceie. 

20 3aTeM TeMnepaTypy npHPOTOBJieHHbix pacTBopoB b ruiamijeTe 
ycrraHaBJiHBaioT w noimcpxHBaioT no cymecrBy paBHoii TCMnepaType tomkh 
pocbi via oKpyacaioiHHX ycjioBHH Ha momcht npoBe^eHH^ H3MepeHHH. B 
3aaBJiHeMOM ycrpoHCTBe Taicace ycraHaBJiMBaioT h noMepacHBaioT TeMnepaTypy 
crcpmvi no cymecTBy paBHyio TeMnepaType tohkh pocw jlrh ycjioBHH 

25 OKpyacaiomen cpenbi Ha BpeMa npoBeneHHa axcnepHMeHTa. 

Uhkji H3MepeHH^ 3aiaiK)HaeTca b ciienyiomeM. CrepaceHb uprpyxaioT b 
pacTBopbi Ha pa3nyio Diy6HHy, H3BneicaKn\ npn stom Ha Topue crepautH 
4>opMHpyeTca o6i>eM pacTBopa b BHiie Hacrn nonycfytpu, w BbiaepxHBaioT b 

TeMeHHH 2^-15 MHHJT B TaKOM COCTOJJHHH. npH 3TOM C HOMOlUbK) MHKpOCKOna 



I 
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MapKM MEC-10, CHa6xeHHoro OKyrapoM co uiKanoH (npH yBejiHHeHHH 57.5 

xpa-r; ueHa Rcncum iiJKanbi 14 mkm) no BbicoTe Macro ccfxjpMHpoBaHHoro b 

BHiie nonycc}>epbi o6i>eMa pacrrBopa Beiiyr Ha6jnoiieHHe 3a (Jx)pMHpoBaHneM h 

H3MeHCHHeM MHKp006^CMOB paCTBOpOB Ha TOpiie CTepaCHfl. 3aTeM B3HTyK) 

5 npo6y nepeHooiT Ha cyxofi HaanoHOBbiH ^HJibTp ( Hybond-N+, Amersham 
International) h 3aMep*K)T pa3Mep nojiyHeHHoro rurrHa. H3 npoBeaeHHbix 20-th 
H3MepeHHii ycTaHORneHO, hto juis npoBepaeMoro flHanrcoHa KOHueHTpauHH 
BbicoTa cJrcpMHpyiomHXCH xancjib Ha Topue crepXRH He M3MeHfleTca b npeaejiax 
ueHbi jieneHHa uixajibi npn6opa (T.e. He 3aBHCHT ot KOHueHTpauHH pacrBopoB 

10 ojiHiDHyxjieoTHflOB b npeaenax norpeuiHOCTH H3MepeHHii), pa3Mepu rurreH Ha 
tJ)HJibTpe oztHHaxoBbie b npejiejiax ueHw ncncnm uiKanw npn6opa, mto 
nonTBepataaeT TOHHocTb h BocnpoH3BOHHMOCTb cnoco6a. AHajioniHHbie 
M3MepeHRa c TaxHMH ace pe3ynbTaTaMH npoBonmiHCb c Hcnojib30BaHHeM b 
KanecTBe hochtcju! nnenKH noJiHaxpmiaMHiiHoro rem tojiiuhhoh 5 mkm, 

15 o6pa30BaHHOH Ha noBepxnocTH creiaia. 
IlpHMep 2 

OnpeaeneHHe tohhocth h BOcnpoH3BOiiHMocTH cnoco6a 
BocnpoH3BOiiHMOCTb h TOMHocrrb 3aHBJi5?eMoro cnoco6a onpeaejiaercfl no 
pa3BeneHHK> ji03bi pacTBopa KpacHTejia, nepeHocHMofi c noMombio 
20 npejuiaraeMoro ycrpoHCTBa b H3BecTHbifi o&beM jmcnuuiHpoBaHHOH boam h 
H3MepeHHeM pa3Be;ieHna no K03(|xf)HiiHeHTy nonnomeHmi cBeTa Ha juihhc 
bojihm, 6jih3koh k nHKy nor^oiueHHH iiaHHoro KpacHTejia. IlpH paiwyce 
TopueBOH noBepxHocTH CTepaaia R=H0 mkm, pac^erHbiH o&beM KaruiH, 
c4x>pMHpoBaHHOH Ha Hen, cocrraBJweT «L4 mi. Pa3Be;ieHHe 3toh A03bi b 500 

25 MKJl o6l>eMe JHiCTHJUlHpOBaHHOH BOilbl COCTaBHT 5x10^ pa3. 

IlpHroTaBJiHBaioT HacbiuieHHbiH npn KOMHarooH TeMnepaType pacTBop 
KpacHTCJi5i Safranin'a MN b HHcrminHpoBaHHOH Bone. PacTBop tJjHJibTpyioT Ha 
CTemiHHHOM (})HJibTpe c jiHaMeT{X)M nop 100 mkm, pa36aRn*K>T Ha 20% h 
ncnonb3yK)T xax HcxojiHbiH npn npoBejieHHH Bcex AajibHefiuiHX H3MepeHHH. 
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Una npoBejieHMa H3MepenHH cncKTpoB nomomeHHH Hcno^b3yiOT 
cneKTpocJx)TOMeTp Shimadzu UV-VIS; Model UV-160 (Shimadzu 
Corporation). 

ripHPOTaanHBaiOT npoGbi H3 yxaaaHHoro Hcxojworo pacrBopa KpacHTeJW 
5 pa36aBJieHHeM ero jiHCTnanHpoBaiiHOH boaoh b 10 3 pa3a m b 10 5 pa3a. Rnn 
npwroTOBJicHHbix npo6 H3MepflK)T cneKTp nonrcomeHHJi (b oGjiacrH nnxa nw 
Safranin'a MN). Flo cneKTpaM H3MepflioT CHmaJibi b nHKax h BbPiHcnaioT hx 
OTHOiueHHe. QrHoiijeHHe cwrHanoB j\m 3THX HByx npo6 cocraBJweT 98, hto 
nojiTBep^aiaeT BO3MO2CH0CTb Hcno^b30BaHwa HcxojiHoro pacrBopa 2UW 

10 H3MepcHM^ cHmanoB b nHKax cncKTpoB nonnoiueHHa juih npo6 npM 
pa36aBJieHHH hcxohhopo pacrBopa jio 10 5 pa3a (o)KHiiaeMoe pa36aBJieHHe 
jyonm\o cocTaaJisTb 5x10^ pa3a). 3aBHCHM0crb H3McpeH Horo cnraana S b nwxe 
nomomeHH^ onpcjxcjwcrcH Bbipa^ceHHeM S 0 = k Ir (1), rae k' - K03(J)4)HLiHeHT 
nponopuMOHa^bHOCTH onpeneJifleMbw H3 (1) npH pa3BCACHHH hcxowofo 

15 pacrrBopa r = 10 3 pa3, r - pa36aBneHHe onpejieJweMoe H3 cooTHOiueHHfl 

r - — (2); rue V d o&beM flHcntnjiHpoBaHHOH boam, V k o6t>cm npo6bi, 
V k 

y, 

coflepacamen KpacHTejib. Tax KaK V k «V d , Toraa H3 (2) r«— (3). riocjie 

k* V 
noiicTaHOBKH (3) b (1) noJiyMHM S = — V k (4), o6o3HawHM — = k (5) h 

noiicrraBMB b (4) nojiyMHM BbipaxeHHe V k = S-k (6) jym nepecneTa H3MepeHHbix 
20 CHinaJioB b nHKax cncKTpoB nomomeHH^ jum cepnn H3mcpchhh, npn BHeceHHH 
jio3 HcxonHoro pacrrBopa co crepaaifl b o6i>cm iiHCTHJLnjrra bohm 3arpyaceHHoro 

B H3MepHTeJlbHyK) KlOBCTy. . 

k paccHHTbiBaeTca no Bbipa^eHH^M (1) h (5) npn r=10^ HcxojiHoro 

b 

pacrrBopa h cocrra&TmeT 349.50 mi. 
25 B 3aHBJifleMOM ycrpoHCTBe ycrraHaBJiHBaioT h no&aepxMBaioT TeMnepaTypy no 

cyuiecTBy paBHyio TeMnepaxype tohkh pocw una ycjioBiiw OKpyxcaKuueH cpejibi 
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Ha BpcMH npoBeneHH^ 3KcnepnMeHTa (TeMnepaTypa OKpyacarcuueH cpciibi 
20±5°C h OTHOCHTenbHaa anaxuocrrb 70±10%). 

Uhkji M3McpeHH^ 3axjiK)HaeTCfl b cjieiiyjomeM. CrepaceHb norpyxawT b 
HcxojiHbiH pacTBop, H3BJ7CKaK)T > npH 3tom Ha Topue crepxHa (Jx^pMHpyeTca 
5 o6*cm HcxoHHoro pacTBopa b suae sacra nojiyc4>epbi, h BbmcpxHBaioT b 

TCMeHHH 2+10 MHH)T B TaXOM C0CT03HHH, npH 3T0M C JlOMOlHbK) MHKpOCKOna 

MapKH MBC-10, CHaGxeHHoro oxyjiflpoM co uixanoH (npH yBejiHHeHHH 57.5 
Kpar, ueHa ncncnm tUKaJibi 14 mkm) no BbicoTe Hacni noJiyc4>epbi Benyr 
Ha&niojieHHe 3a h3Mchchhcm MHKpoo6T>eMa HcxojiHoro pacrBopa Ha Topue 
10 crepauia. MHcryio KBapucByio KiOBery (npoMbrryio ahcthjuistom) 3anojiH^K)T 

700 MKJl flHCTHJIJIHpOBaHHOH BOHbl, nOMeiliaiOT B CneKTpO(|)OTOMeTp H CHHMaiOT 

cneKTp noniouieHHjj (jihcthjuwt — jmcthjuiht), H3Meparcrr 3HaneHne 4x>Ha F. 
3aTeM b Hee norpyacaioT crepaceHb ycTpoficTBa, npH 3Tom ao3a hcxohhopo 
pacTBopa co crepxiw "cMbiBaercfl" b KioBCTy, noJiyneHHbiH pa36aBneHHbiH 

15 pacTBop TmaTejibHo nepeMeuiHBaioT b KioBeTe tohkoh ctckjwhhoh najioHKoii. 
KiOBery BHOBb noMemaioT b cneKTpotjxyroMerp h 3anHCbiBaioT cneKTp 
nonnouieHHJi pa36aBJieHHoro pacTBopa, a Tax ace H3MepaioT BCJiHMHHy cHinajia S 
b nwKe noDiomeHH^. Bee pe3yjibTaTbi H3MCpCHHH nanynaioT b bujxc cnexTpoB n 
3anHCbmafOT cpeacTBaMH cneKTpo4x)TOMerpa Ha BcrpoeHHOM npHHTcpe. 

20 TaxHM d6pa30M npoBOiWT 10 uhkjiob H3MepeHHH. flanHbie H3MepeHHH 
npencTaBneHbi b Ta6jiHue 1. 

OueHKa iieHCTBHTeJibHoro 3HaneHHa nepcHeceHHoro MHKpoo6*eMa - V 

npoH3B0HHTca no BbipaxeHHK): 
~ 1 " 

V = — V i (7), nie n — hhcjio H3MepeHHH; 

n 

25 V i — 3HaneHHe o6*beMa oraejibHoro H3MepeHHfl H3 Ta6jiHUbi L 

Ouenxa cpejmeH KBanpaTHHeacoH norpeiUHocra H3MepeHHH npoH3BonHTca 
no (}x)pMyne: 
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15 



10 



15 



20 



vy (8). 



Tax xax hhcjio H3MepenHH orpammeHO, juim onpeaaneHHH nojiyiunpHHbi 



AOBepHTejibHoro HHTepBajia 

CrbKmeHTa: 
a 



e p ncnoJib3yeTca 3aKOH pacnpeneneHHfl 



riie t p — K03c})(|)HUHeHT pacnpeaeneHHfl 



S '-''Tn (9> ' 

CTbiojieHTa juih HHCJia H3MepeHHH n c flByxcropoHHeii AOBepHTejibHOH 
Bcpo^THOcrbK) p, (onpenejmeTCJi no Ta6;iHue 5; "Ta6jiHUbi no MaTeMaTHMecxofi 
craTHCTHKe", n. Miojuiep h up.; H3jiaTejibCTBO "OHHaHcw w cTaTHCTHKa" t 
1982r). 

Ta6jiHua 1 



N» 


Ooh (F) 


CHraan,(S) 


O&bCM, mi (V=(S-F)xK) 


1 


-0.00016 


0.003889 


1.414643 


2 


-0.00048 


0.005079 


1.941667 


3 


0 


0.005159 


1.802976 


4 


-0.00016 


0.006508 


2.33 


5 


-0.00048 


0.003968 


1.553333 


6 


-0.00032 


0.004524 


1.692024 


7 


0.000952 


0.005238 


1.497857 


8 


0.000952 


0.003889 


1.02631 


9 


-0.00063 


0.00381 


1.553333 


10 


0 


0.0023571 


8.238214 



flaHHbie H3MepeHHH npHBejieHHbie b Ta6jiHue 1 aHanH3HpyKrrcfl, H3MepeHne 
N10 OT6pacbiBaerca H3 paccMOTpemia. PacneT norpeujHOCTefi np€> boh pitch no 
25 4>opMyjiaM (7), (8) h (9). JXnz n=9 h ^=2.306 noJiyneHo: V = 1.646 hji; 
a =0.364 hji, € p =0.29 hji (npn npuHHTOH /?=0.95). 
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TO eCTb, npH AOBepHTeJlbHOM BCpOBTHOCTH 0.95, IlOrpeillHOCTb J103HpOBQHHii 

cocraBRna ±0.29 hji win ±17.6% (aonycTHMaa norpeujHocTb una jKBupoBamw 
BOJiHbix pacTBopoB oil HroHyKJieoTHHoB Ha MHKpoMaTpH uy cocrraBJiaeT ±20%). 
TeopeTHHecKH paccHHTaHHoe 3HaneHHe nepeHOCHMoro o6*eMa (V*].4 wi. npn 
5 R=110mkm) MeHbiue ycTaHoaneHHoro 3KcnepHMeHTanbHo. 3to o&bscHaeTca 
TeM, mto KOHueHTpauH33 KpacHTCJW b HcxoiiHOM pacrrBope Bbi6Hpajiacb c yneTOM 
HHacHero npejiejia HyBCTBHTejibHOCTH cneKTpo<}x)TOMeTpa. IloBTOMy HCXOAHbifi 
paCTBOp BblHyXHeHHO HMeJl Bfl3KOCTb 3HaHHTCJlbHO Bbiiue TeopeTHHecKH 
B03MOXHOH H npH H3BJICMCHHH CTepXHJJ H3 HeiX> nOKpblBan TOHKOH nJieHKOH 

10 nacTb norpyacaeMoii 6okoboh noBepxHOCTH crrepacHa, Hero He npoHcxonHT b 
pa3pemeHHOM jiHana30He BH3KOcrreH nm pea^bHbix pacTBopoB 
oJiHroHyKJieoTnaoB. 

UpoMbiiumeHHaii npHMesmMocTB 
3a3RiweMbie cnoco6 h ycrrpoHCTBO naxonflT npuMeHeHHe nm jio3HpoBaHH3 h 
15 BHeceHHa MHKpoii03 BOJiHbix pacTBopoB, coaepacawHX 6HO^OIHHeCKHe 

KOMFIOH eHTb! (JjpaTMeHTbl flHK, XpOMOCOMbI, KJieTKH H ap M KaJC B 

(J>yHjiaMeHTanbHbix HCCJiejioBaHHax Tax h b npHKnanHbix o6jiacrflX — 
MenHiiHHe, cenbCKOM xo3«iicTBe. KpoMe Toro, 3aaBJiaeMi>iH cnoco6 h 
ycrpoHCTBO Moryr Haft™ npuMeHeHHe h b apyrux o6jiacTflx HayKM, TexHHKH h 
20 HapoflHoro xo3HHCTBa, b anynaax Konia B03HHKaeT Heo6xoflHMOCTb 

npHPOTOBJieHHfl 6oJIbUIOrO KOJIHHeCTBa OflHHaKOBblX MHKpOo6*beMOB BOJIHblX 

pacTBopoB BemecTB, nepeHeceHHa hx k o&beKTy h BBeaeHHa hx b Jipyme 
pacTBopw mjih HaHeceHHa Ha noBepxHOCTb "TBepubix" (rejin, creitna, nopwcTbie) 

TCJl. 



b 
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<J>opMy;ia inoSpereHiw 

1. Cn0C06 MHKpOJ103HpOBaHHfl BOJIHblX paCTBOpOB BeUieCTB Ha HOCHTeJlb c 

Hcno/i b30BaHHeM TpaHcnopTHpyioiuero aieMCHTa crepacHeBHAHOH cjwpMbi, 
5 bkji K)H a k) m h h cMaHHBaHHe TopueBOH noBcpxHocTH TpaHcnopTHpyioiuero 
3JieMeHTa BOjiHbiM pacTBopoM BemecTBa, o6pa30BaHHe Ha 3toh noBepxnocTH 
3aaaHHofi ao3bi 3Toro BemecTBa, nocneayioiuee ncpeMemeiiHe h 

COnpHKOCHOBCHHe Ce C nOBCpXHOCTbK) HOCHTCJlfl, OTJIHHaiOlllHHCfl TeM, HTO 

TCMncpaTypy BOjworo pacTBopa BemecTBa h TeMnepaTypy TopuoBOH 
10 noBepxHOCTH TpaHcnopTHpyioiuero aneMeHTa b npouecce o6pa30BaHHH ii03bi h 
ee nepeMemeHH^ nojmep^BaioT no cyuiecTBy paBHofi TeMnepaType tohkh 
pocbi oKpy^caiomero B03nyxa. 

2. Cnoco6 no n.l, oTJinnaioinHHCfl TeM, hto b KanecTBe bojihopo pacTBopa 
BemecTBa 6epyr BOflHbiii pacTBop ojinroHyioieoTHiia. 

15 3. YcTpOHCTBO JU\X MHKpOfl03HpOBaHHfl BOflHblX paCTBOpOB BdUeCTB, 

coaepxauiee ocHOBaHHe (1) b t}x)pMe luiacTHHbi, Ha ojeihoh cropoHe KOTopoii 
3axpenJieHo ojihhmh xomiaMH mhosccctbo crrepxcHeH (2), TopuoBbie 

nOBepXHOCTH (3) CBo6oflHbIX KOHUOB KOTOpblX HaXOflflTCfl B OilHOH IUIOCKOCTH, 

OTJiHMaioinHeca TeM, hto ycTpoiicTBO cHa6;sceHo cpejicTBOM noimep)KaHRa 
20 TeMnepaTypbi TopuoBbix noBepxHocTefi (3) CBo6ojiHbix kohuob crepxHefi (2) no 
cyuiecTBy paBHofi TeMnepaType tohkh pocw oxpyacaioiuero B03iiyxa. 

4. YcTpoHCTBO no n. 3, OTJinnaiomeectf TeM, hto b KanecTBe cpejicrBa 
nojwepacaHHa TeMnepaTypbi Hcno;ib30BaHa 6aTapea (4) aneMeHTOB riejibTbe, 
BbinojineHHaa b 4 X) P Me nnacTHHbi no pa3MepaM ocHOBaHRH (1), 

25 KOHTaKTupyiomaH c ocHOBaHHeM (1) co cropoHbi, npoTHBonoJioatnon 
ocHameHHOH crepXHaMH (2), npn 3tom ocnoBaHHe (1) h onxpaoiH (2) 
BbinoJiHeHbi H3 TeruionpoBOjiHoro MaTepnajia. 

5. YcrrpoHCTBO no n.4, oTJiHHatomeeca TeM, hto imacrnHa h ocHOBanne (1) 
BbinoJiHeHbi in MeTaana. 
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6. ycrpoHCTBO no JiK>6oMy M3 n.n. 3+5, OTJinnaioiueecH TeM, hto kohuw 
cTep^oieH (2) co crropoHM anacTHHb! cHa6xenbi Teruion30JiHpyK)iUHM 
nOKpblTHeM (9). 

7. ycTpoAcTBO no n. 6, OTJiHHaiomeeca TeM, mto Ha TopuoBbie noBepxHocTH 
5 (3) crepacHen (2) HaHcccHo raupo^anbHoe, a Ha hx 6oKOBbie noBepxHocTH — 

rHiipo(}x)6Hoe no othoujchhio k BOHHOMy pacTBopy noKpbirae (10, 11 

COOTBCTCTBeHHO). 

8. ycrpoHCTBO no n. 6, oTJiMHaiomeecfl TeM, hto ruioma^b TopuosoH 
noBepxHocTH (3) xaxnoro CTepacHs (2) Bbi6paHa c yneTOM BbinoJiHeHna 

10 cooTHOtueHRa: V*1/3tc/? 3 . 0~*(hji), rae V — xenaeMbiH ofoeM aosm, R (mkm) 
— paanyc TopucBoii noBepxHocTH (3) crepxHH (2). 

9. YcTpoHCTBo no n. 7, OT/mnaiozueecH TeM, hto Ha Topubi crepacHeii (2) 
HaHeceHo noKpbrrne (10) m creioia. 

10. ycrpoHCTBO no n. 9, OTJiHHaioweeca TeM, hto Ha 6oKOByio noBcpxHocrb 
15 crepacHeH (2) HaHeceHo noKpbrrHc (11) H3 ctrroponjiacra. 

11. ycrpoHCTBO no n. 9, OTJwnaiomeeca TeM, hto 6oKOBaa noBepxHocrb 
crcpxHeH (2) noxpbrra creooM h 3aTeM o6pa6oTaHa Repel Silane. 
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